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UAF-Unit Availability File

File that identifies the units in the universe of CAMD, as well as operational aspects of the
units

Size, fuel type, region, online/offline dates, etc

GDU-Generation Deficit Unit

Unit that is created by the program to meet power demands in the future year

User may manipulate locations by including ORIS IDs of facilities in likely locations within
the Input_Variables file.

BY-Base Year

FY-Future Year

AEO-American Electric Outlook
NERC-National Energy Regulatory Commission
CAMD-Clean Air Markets Division

GR-Growth Rates

ExGen Pool-Excess Generation Pool

Power that needs to be redistributed from one unit to other units, due to
capacity constraints

EF-Emission Factors



Data File Integrity

Preprocessor Functions
QA & Manipulations
Calculations

Projection Processor Functions
Generation calculations
GDUs defined, if needed
Excess power redistribution-two step process
Emission calculations
Outputs

Post Processors
Questions?



For reference case runs (CONUS 2.3 as example), the results of
which may be used in SIP-quality CMAQ runs or other efforts that
might affect multiple entities, states own the data on their
facilities. Users of the tool should only make changes to data files
with the express permission of the state staff in which the unit is
located, and states must convey these changes to

so that the changes will be rolled into the
master, updated input files with appropriate documentation.

For case studies, the results of which may be used for all sorts of
purposes (WOE demonstrations, QA/QC of tool results, policy
evaluations, and other efforts), users may modify input files. If the
user expects to provide the results of the case study to others
outside his or her organization, ERTAC highly recommends that
the user thoroughly document the case study using the MATS
White Paper format and name all output files appropriately so that
they are easily recognizable as case study products.


mailto:ERTACEGU@gmail.com

Preprocessor Functions

» Need for preprocessing
» Preprocessing allows improved projection outputs

» Basic functions:
Hourly CAMD data update to remove non-EGUs
Examine data outliers
Sets up BY structure

Examines input files



Files Fed to Preprocessor

» Mandatory files:

UAF
1 line per unit, generally
Needs significant state input

Controls File
What emission rates change between BY and FY?
Needs significant state input

BY hourly CAMD data

Growth rate file (AEO, NERC)

Input_variables (user flexibility)

» Optional files:

State, Group Caps
NonCAMD Unit File- allows additions and edits to BY hourly data
Seasonal Emissions File



PS1-Data input
from BY CAMD
Hourly File

ID of non-EGU
AMD units is
mxde thru State
dat§baseinputs.

S1.01-Remove data
for units designated as

&)

o)

PS1.09-Output a
unit allocation file
and an hourly
hierarchy file
suitable for import
into the algorithm to
allow Statesto
review and update
the information

non-EGUs by
States/MJOs
PSTU2=Re—] /;;;;;f\\\\\
editchecks Create
on the report on
information in units with
the BY CAMD data outliers
hourly file
'PS1.04-Createthe 3
hourly hierarchies ata from PS2.01
(hourly, 6-hour, 24- algo needed.
hour) from CAMD
generation data for
each region and
ERTAC Fuel/Unit
\ Type Bin Data from
w UAF or
EGrid
PS1.85-For partial year | needed for
reporters, create hourly annual HI.

BY records using |
annual Hl data and a
default temporal profile
1or hours not reported
to CAMD |

\\

PS1.08-For each
ERTAC_regionand
ERTAC_fuel/unittype
bin, determine the unit
allocation order.

PS1.07-For each
hour of the year
ineach ERTAC
Fuel/Unit Type

Bin, calculate the

BYGen,
BYRetGen,
FYGen and
FY Growth

0]

The temporal profile
for the unreported
months is a flat line,
with even distribution

PS1.06-Create report
on partial year units.

of activity..

~UF data
and new
unitdata
from the
F

Data also
needed
from
PS3.01
and UAF.

Preprocessor,
part1

Removes nonEGUs

BY hourly CAMD
data QA

Hourly hierarchy
Unit hierarchy

Partial year reporters



Partial Year
Reporters

States may choose to

supply annual activity
(heat input) in UAF
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Calendar Hours

e Tool will create non-
reported time
period’s profile, if
data is supplied.
Non-reported
profile is flat.




PS2-Data input
from the Unit
Preprocessor,
(UAF) @)
Q ; (B Ps2.00-
Qutput a t 2
UAF and p ar
PS2.01-For hourly proxy
every unitin listing
the UAF, M ps2 o8- suitable for
detemmine e il mportno Calculates BY heat
ERTAC report / the algorithm
Fuel/Unit on units to allow ( b
Type Bin with States to rates may e
L data review and .
a outlers cpdate UAF manipulated/
552 02-For U information .
each existing ~ d d U )
and new unit in x .Use data up ate ]‘n AF
inthe BY
the UAF, CAMD
calculate the Hourly File P?%-OJ'R;” .
ERTAC Heat editchecks |\/| mum h
Rate (annual - onthe aXl u eat
average) informationin o
lT the UAF lnput
PS2.03-Determine \ . 1 h h ld
the max_ERTAC PS2.06-For new Optlma t reS O
_heat_input_ units in the UAF,
hourly_summer calculate the hourly . N
for each existing ti
and new unit in Py ge e Beglns aSSlgnment
the UAF. o
\_ \ ) ) edas PS2.05-For Use data Of prOflle to new
\ CAMD each existing inthe BY .
= - and new unit CAMD
/Pﬁ4-For each exim Hourly File inthe UAF, Hourly File unlts
and new unit in the UAF, calculate the
calculate the hourly Optimal max_annual_
Load Threshold using the ERTAC_UF.
percentile of the hourly data
as described in the Input
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mmbtu/hr

2,500

Important to
2,000 understand
how new
units work!
May affect
existing units
1,000 greatly!!
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PS3-Data input
from the Growth File

v

PS3.01-Calculate the
non-peak hourly growth
rates and the hour
specific growth rates as a
function of the annual
growth factor, the peak
growth factor, and the
transition hours for each
region and ERTAC
Fuel/UnitType Bin and
hour of the year

Preprocessor,
part 3

e Begins

calculation of the
nonpeak growth
rates

Uses growth
rates and
transition hours
provided by user



Preprocessing Steps: These steps can be done prior to the algorithm calculation loop beginning.

Preprocessor

P51-Datainput
from BY CAMD ID of non-EGU
HoLrly File CAMD units Is [ ]
Wl b e Final Notes
database from the Unit Availability File from the Growth File

PS1.01-Remove data for
units designated as nar-
EGUs by States/MJOs

inputs [UAF)
J'~-.. /I; P53.01-Calculate

PS2 01-For every the nor-peak holrly
unitinthe UAF, growthrates and the

N

PS1.03-

PS1.02-Run edit Create determine the hour specific growth
checks on the report on ERTAC Fuel/Unit rates as a function of
informationin the BY Lnits with TypeBin the annual growth

CAMD hourly file factor, the peak
J/ growth factor, and
the transition hours
foreach region and
ERTAC Fuel/Unit

Type Bin and hour of

data oLtliers

» Creates a
preprocessor log file

Important for QA

F52.02-For each
existing and new unit
inthe UAF, calculate

P51.04-Create the 3
haurly hierarchies

(hourly, 6-hour, 24- Use data inthe

hour} from CAMD Dt o the ERTAC Heat Rate Y CAMD the year
generation data for P52.01 also annual average] Hourrly File

each region and needed

ERTAC Fuel/Unit

TypeBin P52 03-Determine the

max_ERTAC_heat_
input_hourly_summer for

Data from UAF each existing and new unit

PS1.05-For partial vear reporters,

Improves input files

inthe UAF
create haurly BY records using orEerid
needed for
annual HI data and a default
annual Hl

temporal profile for hours not
reported to CAMD

P32.04-For each existing

and new unit in the UAF,
calculate the hourly Optimal
Load Threshold using the

Use data in the
BY CAMD
Hourly File

Go through it with great

percentile of the hourly data
as described inthe Input
Variables warksheet

v

PS2.05-For each
existing and new unit

P51.06-Create

care

repart on partial
year units

Use data inthe

We will be reviewing logs

BY CAMD
P51.07-For each hour of mttgsng;ﬁaﬁig:ate Hourly File 5 '
the yearin each ERTAC Diataalso ERTAC UF ln e C aS S °
Fuel/Unit Type Bin, reeded fram —
calculate the BYGen, PS3.01 and \L
BYRetGen, FYGen and UAF .
FYGrowth PS2 06-For The outputs of this .
l/ new units in function won't be put 1 eS rom e
the UAF, intothe UAF. They will
PS1.08-For each calculate the peput A separee,
ERTAC regionand | /] UF dela end hourly proxy cuv e
ERTAC Tuel/unittype new unit data generation p rep rO Ce S S O r are e O
bin, determine the unit from the UAF ¢
allocation order needed PS2.08-Output @

PS2.08- UAF and hourly

edit checks on Create proxy listing

PS2.07-Run
\L the

the processor

report on suitable for import
into the algorithm
toallow States to
review and update
UAF information

informationin
the UAF

P51.08-Output a unit
allocation file and an
hourly hierarchy file
suitable for import into
the algorithm to allow
States to review and
update the information

units with
data outliers
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Projection Processor

Updated files from preprocessor fed to processor

Capacity deficit check
May generate GDUs
GDUs treated as new units, with profiles

Calculates future generation
By region and fuel/unit type
Outputs are modular

Grows all existing units based on hourly growth rates
Distributes excess generation

Spinning reserve

Emission calculations and cap checks



2-Begin at
the
first/next
hour in the
hour-of-
year

hierarchy

N/

3-For the

calculate:

— TotalProxy,

AFYGrowth,
AFYGR

specific hour,

Beginatthe
firsthour in
the hierarchy

1

3.6-Re calculate
the unitallocation
order with the new
generation deficit
unit(s)

|

3.5Y.2- Insert
generation deficit

3.5-hr=
deficit
check?

assign
ment

3.5Y- More
generation
capacity
needed?

3.5Y.1-Add new
generation deficit

unit(s) in UAFand  [€
calculate unit data,
including optimal load
threshold, max_
annual ERTAC_UF,
& hourly proxy gen.

unit(s)

Deficit Check

» Hour of check can be
adjusted

» If worst case hourly
demand or annual
demand not satisfied,
GDUs are created.

Conservative approach

Goal is no GDUs; State
supplied new units provide
all necessary power

o Necessij[ates additional
processing

Updated growth rates
Creation of proxy profiles

14



Notes on Generation Deficit Units

» Conservative approach for AQ purposes
» # of GDUs created

Min and max sizes are specified in the Input_Variables file
Total capacity of GDUs based on demand in FY
Demand cushion option

» Location of GDUs

“Grow in Place” strategy
ORIS IDs may be specified in Input_ Variables file, or tool will choose
based on fuel and capacity
* GDUs = new units
Proxy power
Recalculation of adjusted future year growth rates required

EFs: based on a percentile of regional emissions data, which may be
specified by the user in the Input_ Variables file

15



From 4Y1-Raisea -
previous blue flag to 4Y2-Assign
page/ indicate excess proxy
deficit new capacity generaﬂo_n to
check and document new units
AFYGrowth /
4Y.2.a-Multiply
. the BY
4'5F')';i?gn Assignment of operational
generationto Generation/Excess inputfoutput of
new units Generation (ExGen) ea;g\‘;g'tRby
\l/ Pool Creation.

5-Multiply the BY
operational input/output
of each existing unit by AFYGR

6-Has the

max capacity of
any unit

been reached?

7-Set the utilization of any
unitexceeding its capacity
back to the maximum allowed

The comparison in 6
should be made to
hourly and annual
capacities and

ion fractions

utilizat

(UF).

8-Calculate ExGen pool for this hour:
Sum the amount of generation
for this hour that exceeded the
capacity of each unit

9N-Go
to next
hr (2)

4Y.3-
Was this hr
8,7607

9Y-Go
to next page:
ExGen pool
Dist

4Y.3.N-Goto
next hr (2)

4Y.3.Y-
Go

to next

0. page:

Was this hr ExGe_n
87607 pool Dist

Generation
Assignment and
ExGen Pool Creation

» Adjusted FY growth
rates used to grow
existing units

» Capacities check both
hourly and annual

Excess capacity assigned
to Excess Generation
Pool (ExGen Pool)

Unit backed down to
capacity

16



From 12y p| 13:Goto nextuniton
allocation hierarchy

15-For firgt unit in allocation
listing/allocate utilizatio
that unit from the
ExGenPool

allocation
listing

16-Has any
max capacity
of that unit
been
reached?

17-Go to next uniton
allocation hierarchy

18Y.1-Allot utilization to
the next unit
n the allocation listi

X

16N.1Y-Goto

14Y.2-Has the
unit optimal
threshold or
any annual
capacity limit
of the unit
heen rchd?

spinning

14Y.3-Has
hr
8,760 been

ExGenPool
stribution: two
loops

ExGen Pool
Distribution

* 15t Pass
Uses unit hierarchy order

Distributes ExGen Pool
power to units

Units are run up to their
optimal threshold, if they
have not reached that point
yet

o ond Pggs

Uses unit hierarchy order

Units run up to their max
thresholds

o This distribution may
result in a different FY
activity profile!

17



Optimal
Threshold

Hours at

/

Hours at
Maximum

Threshold

2,500
2,000

1,500
1,000 -
500

Jy/niquiw

Calendar Hours
—FY HI —BY HI




19 From
previous
pages

for stakeholder review
20-For each hour,

determine the capacity
of the largest unit operating

J

19.5-Print out a useful
generation report by unit

25-Go to
next page:
Emissions Check

/[\

23.5Y1-Output a database of hourly
generation/heat input data for each
unitas well as a summary table of
unit generation/heatinput (base yr
versus future yr)

21-The required reserve capacity
equals 100% of the capacity
of the largest unit operating

)

22-Beginning at the first hour
in the hour of year hierarchy,
compare the required
reserve capacity to the
amount of generation in the system
not being used.

23-Enough reserve
capacity existin
that hour?

Spinning

Reserve

» Performed for a
region after all
fuel /unit types have
been processed

e Spinning reserve
based on 100% of
capacity of largest unit
operating

» Is there enough
unused available
capacity to cover?

19



25- Emissions Check: This part of the Emis SiOnS

From work checks to see if the expected

controls, new generation, future ®

reserve year generation, and other system Cal cul atlons
page changes allow the universe of

units to meet the various

environmental caps.

spinning

26-For each . .
yoar forsaeh » Emission Factors
unit, calculate

emissions of f °
NOx, SO2, and rom ®

CO2(e).
| . Controls File, or
This portion of
the
26.5-Apply unit level controls for ;
units where future retrofits are The a;SLaOTmlng Average Of BY data
expectedto occur, based on processes completed.
information provided by States in of decision : :
the Controls and Emissionsfile #27 are ® CO l I Ipares emls SlonS
described
on Page : :
" against supplied caps

27.5 Assign generic

X * Sends up a red flag if

27-For units subject
to the Transport

Rule, are all caps met? .
narra meet

el i caps are not met

&
\(D 28-Print out a useful report for the SIPs and o D ly
output a database (ORL, NIF, or similar) that D) OeS M Current
can be used for AQ modeling purposes. 27 5B-Send fl .
Reports need significant detail to allow review that moreer;o:t?oal v?ags aSSIgn tO Ol—generated
of the results from application of transport and needed and print out a

other state caps. ) useful report detailing

. ] controls to ensure

ey caps are met




Emission Calculation Notes

» Controls file
Important data input from states
A lot can happen between the BY and FY
Take your time and review this file in depth!

» All sorts of flexibility in controls file (see next slide)

» Cap comparisons: provides comparisons of FY
emissions and various types of caps
Tabular format
SO2, NOx and CO,

State caps examples: NC Clean Smokestacks Act, CSAPR
Assurance Levels

Regional caps examples: CAIR Budgets, Midwestern
Greenhouse Gas Initiative, RGGI

21
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Example NOx Control File Data
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ARP CAIRNOX, albert.pearce@dnr.
1BLR 1/1/2017 4/30/2017 NOX 0.176 CAIRSO2 state.ga.us GA

ARP CAIRNOX, albert.pearce@dnr.
1BLR 5/1/2017 9/30/2017 NOX 0.056 CAIRSO2 state.ga.us GA

ARP CAIRNOX, albert.pearce@dnr.
1BLR 10/1/201712/31/2017 NOX 0.176 CAIRSO2 state.ga.us GA

« In the controls file comments section, GA told us to use these values
for every projection year starting 2017.

« Can use the seasonal controls file to do this easily.

 Allows states to manage emissions of important units or high
emitters.

aweu” A)jdey

Bowen

Bowen

Bowen
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Projection Processor Notes

FY activity is firmly grounded in BY meteorology

Many FY estimates may be adjusted by region and
fuel unit type bin in the Input_ Variables file

NonCAMD units may be included IF:
Hourly BY activity data in a CAMD-like format exists
AEO/NERC growth rates are applicable to the unit
Creates a processor log file
Again, review the log closely!




What Does the Tool’s Main Output Look Like?

» Hourly data
Heat input (mmbtu)
Gross load (MW-hrs)
NOx emissions (Ibs/hr)
SO2 emissions (Ibs/hr)
Eventually other pollutants
» For every unit
New units will have no BY data, but 8,760 hrs of FY data

Retired units will have BY data, but 8,760 hrs of blank FY
data

24



What Does the Tool’s Main Output Look Like?

» Summary and informational files
What hours hit max capacity?
What regions got GDUs?
What regions had spinning reserve concerns?
Cap comparisons
Unit level summaries
Log file
Updated UAF and growth files

» Input and output files: about 16 GB
4,000-5,000 units in CONUS run
8,760 hrs of data for most of them

» Tool may be run regionally, which can decrease file sizes!

25
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Post Processors

Several have been developed
Enhanced Criteria Pollutant File
Graphical Post Processor
CO2 Post Processor
ERTAC_to_SMOKE
Aids in data review and trouble shooting

Output files are large, but can be manipulated in very
interesting ways

Tool to import data into SMOKE
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Enhanced Unit Activity File

* ORIS/Unit ID
» Facility Name, State, Region
» Fuel/Unit Type
» Activity Data
Annually and OS

» Emissions Data
NOx, SO2, rates
Annually and OS

» Other data
Lat/longs

Retirement dates

e May be used for
input and output

QA

e Can be
manipulated into
charts and
spreadsheets

e Compared with
inventory
estimates
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Pivot Table Options, Facility Level
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FY Gload {MW-hr)

NOx {Ib/hr}
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Questions?

_____________________________________________________________________________________ @

MARK JANSSEN
LADCO
847/720-7880
janssen@ladco.org




